Background: Chorionic carcinoma is a highly malignant gynecological tumor, frequently originating from trophoblastic cells in the uterus after fertilization. Early erosion releases cancerous cells into the circulation to invade surrounding organs without primary symptoms and signs. Methods: One case of choriocarcinoma sellar region metastasis was analyzed, utilizing clinical data, MRI and pathological examinations, and clinical characteristics were summarized. Results: Choriocarcinoma sellar region metastasis is easily misdiagnosed. We examined the literature and original resources to summarize the clinical characteristics of choriocarcinoma sellar region metastasis and discuss available therapies. Conclusion: This case study of a metastasis of choriocarcinoma to the sellar region provides important new data on the incidence and pathology of this rare disease.
Background
Chorionic carcinoma is a highly malignant gynecological tumor, frequently originating from trophoblastic cells in the uterus after fertilization. Early erosion releases cancerous cells into the circulation to invade surrounding organs without primary symptoms and signs [1] . In the event of late brain metastases when disseminated tumor cells enter cerebrospinal fluid, few patients survive more than a year. Primary chorionic carcinoma is associated with lung metastasis in about one-third of cases [2] , and the incidence of brain metastasis is 6.3-22.5 % [3] . Metastatic lesions in the cerebral hemisphere and sellar area are rare and difficult to distinguish by imaging from more common sellar area tumors such as tuberculum sella meningiomas and large invasive pituitary adenomas. Here we report one case of chorionic carcinoma brain metastasis to the sellar area and summarize the recent literature.
Methods
One case of choriocarcinoma sellar region metastasis was analyzed, utilizing clinical data, MRI and pathological examinations, and clinical characteristics were summarized.
Results
Choriocarcinoma sellar region metastasis is easily misdiagnosed. We examined the literature and original resources to summarize the clinical characteristics of choriocarcinoma sellar region metastasis and discuss available therapies.
Case presentation
History: A 24 year old female was admitted into the gynecology department with a history of menopause and vaginal bleeding in the preceding two months and abdominal pain for one day. Her last menstrual period was four months prior and abnormal vaginal bleeding had occurred twice in the most recent three months. During hospitalization, the patient reported headaches and blurred vision. Upon physical examination, the patient was 165 cm in height and weighed 45 kg. Blood pressure was 100/68 mmHg, pulse 58 beats/min. The patient reported loss of binocular eyesight acuity, bilateral temporal hemianopsia, left abdominal tenderness and painful bounce. Laboratory data are shown in Table 1 . In particular, prolactin (PRL) and blood β-human chorionic gonadotropin (β-HCG) were abnormally high. Preliminary diagnosis was either chorionic carcinoma or pituitary adenoma. Ultrasound ( Fig. 1 ) examination showed pelvic cavity fluid accumulation and normal double ovaries. MRI shows diaphragma sella is pushed up, and sella bottom shows bone absorption and destruction. Diagnosis from MRI ( Fig. 2 ) examination indicated possible pituitary adenoma. Physicians concluded that the serious decline in vision was the result of rapid sellar area tumor growth and transferred the patient to our neurosurgery department. Sella area tumor resection was performed by the supraorbital eyebrow keyhole approach. The bone flap was 3 × 2 cm. The frontal lobe was pull open to find a solid white tumor of tough disposition. The blood supply was extremely rich. The lesion was subtotally removed. The volume of the tumor resection was 2 cm 3 . The optic chiasm and optic nerve decompressed during the operation. Surgery proceeded smoothly and bilateral vision improved after operation but declined again after one month. An MRI scan verified tumor recurrence and the blood β-HCG level again increased. HE stain showed obviously regression abnormity tumor cells and immunostain revealed HCG expression in tumor cells. Pathological diagnosis was chorionic epithelioma (Fig. 3 ).
Discussion
Germ cell tumors account for 0.2-1.7 % of intracranial tumors. Six subtypes of tumor have been described, including chorionic carcinoma, embryonal carcinoma and mixed germ cell tumors [3] . The most common germ cell tumors often occur in the pineal gland area (35.3 %) and sellar area (17.6 %) [4] . However, chorionic carcinoma cerebral metastases are rare, particularly in the sellar region. Two cases of chorionic carcinoma metastasis to the sellar area were found in two references through the Embase system. One case was reported by Huashan hospital [5] , the other was reported by Liu in Taiwan [6] . Both cases involved children. To our knowledge, our report is the first case of chorionic carcinoma brain metastasis in a woman of childbearing age.
The patient in the present case had no previous history of pregnancy, but did report abnormal vaginal bleeding on two occasions before admission. Diagnosis was missed because no primary lesions were detected in ultrasound. Kyritsis et al. [7] reviewed cases of unknown primary brain metastases which included a few examples of chorionic carcinoma, based on imaging features of brain metastatic tumors, clinical manifestations or diagnosis of malignant brain tumor by biopsy. However, in these cases, the primary site of metastasis was not determined from patient history, physical examination or laboratory testing, and chorionic carcinoma accounted for only 3-5 % of solid tumors.
The clinical characteristics of choriocarcinoma metastasis to the sellar area are summarized as follows: 1. History of sexual activity in women of childbearing age and recent irregular vaginal bleeding; 2. Increasing urine output and aggravation of hyponatremia; 3. History of visual impairment and symptoms of high cranial pressure; 4. Endocrine disorders, pituitary function impairment, growth hormone deficiency and sexual developmental disorders; 5. Continuing increase in β-HCG after gynecological operation. Higher β-HCG levels can promote chorionic epithelial carcinomas or mixed germ cell tumors. Levels of β-HCG >1000 mIU/ml (normal range 0-5.3 IU/ml) are almost always associated with chorionic carcinoma or choriocarcinomic cell types in mixed germ cell tumors; 6. Intracranial germ cell tumors easily metastasize through cerebrospinal fluid. Tumor cells can be detected in the cerebrospinal fluid of some patients, which is of great diagnostic significance, although the clinical detection rate is low. CT scan of chorionic carcinoma shows slightly higher density shadows accompanied by calcification and bleeding; 7. Slightly higher or mixed signals in MRI T 1 W 1 scans occur because of different subacute periods of bleeding in the tumor;8. Microscopic pathological examination shows areas of poorly differentiated trophoblastic cells, hemorrhage and necrosis. Chorionic carcinoma can be definitely diagnosed if no villi structure is found with an accuracy rate of 70-80 %.
Chemotherapy is currently the preferred treatment for chorionic carcinoma. Radiotherapy and surgery may be used as complementary treatments. Surgery for brain metastases must be determined according to the situation. Minimally invasive surgery in the sellar area is feasible by nasal butterfly. A clear diagnosis from a pathological examination of intraoperative biopsy tissue must be obtained before deciding upon treatment methods. Chorionic carcinoma is a malignant tumor which occurs in the gonads and contains Sertoli cell components sensitive to chemotherapy. Unfortunately, because of the blood brain barrier, it is difficult to achieve concentrations of chemotherapeutic agents in the brain from systemic chemotherapy which are sufficient to suppress tumor growth. Therefore, radiotherapy using whole brain irradiation should be combined with chemotherapy. Radiation therapy is effective in most of cases and can significantly increase survival time.
Conclusion
Chorionic carcinoma metastases to the sellar area are not detected in early age. Disease progression produces vision loss and reduced pituitary function, and often results in serious nerve dysfunction because of misdiagnosis. This review and case study have been written to summarize our current understanding of the incidence and clinical characteristics of chorionic carcinoma metastases to the sellar area, and will hopefully give impetus to further study this serious disease. 
